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Abstract:  To ascertain the pattern of antimicrobial use and to analyze the selected core 
drug use indicators – prescribing indicators – a prospective study was conducted in 2008 in 
medical wards of a tertiary care hospital in Malaysia. Every patient in the medical wards of 
the selected hospital who was being treated with antimicrobial(s) during the data collection 
period was considered a potential study subject for this study. The treatment charts of 209 
admitted patients were reviewed. Pneumonia was the leading diseases among them 
(26.3%). The most commonly used antimicrobials were amoxicillin with clavulanate 
(augmentin), erythromycin, cefuroxime, ceftriaxone and ampicillin sodium with sulbactam 
sodium (unasyn). The level of generic prescribing of antimicrobials was just above the half 
of all prescribed courses (54.3%) and the intravenous route was the preferred method of 
administration (57.3%). The mean number antimicrobials received by the studied patients 
were 1.8 (± 0.9). The majority of them (53.6%) received two or more antimicrobials for 
their treatments. The evident of high percentages of patients received antimicrobial 
treatment in combinations reflected the potential of higher proportion of inappropriate 
treatment of different diseases and suggested the ample scope for intervention to improve 
antimicrobial use in the hospital. 
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               Antimicrobials are one of the most common groups of drugs prescribed in 
hospitals. It has been estimated that up to a third of all patients receive at least one 
antimicrobial agent during hospitalization.
1-5
 The extraordinary therapeutic effects of 
antimicrobials, the problems of registrant microorganisms, irrational prescribing, different 
untoward toxic-effects and high cost involved – up to 40% of a hospital’s drug 
expenditure–are compelling reasons for concern about optimising and appropriate use of 
antimicrobials.
6-18
 There have been numerous studies on patterns of antimicrobials use in 
hospitals. Many of these studies however conducted in developed countries. It is 
documented in literature that approximately 5% of hospitalised patients who were given 
antimicrobials experienced some adverse reactions to these drugs for which 20% required 
treatment. 
17,19
 A small-scale study of the pattern antimicrobials use in some teaching 
hospitals in a neighbouring country showed that 54% patient in medical wards, 81% in 
surgical wards and 96% in paediatric wards received antimicrobial therapy. More than 
90% of antimicrobials were used empirically based on clinical ground only. This approach 
is more likely to lead to inappropriate use of these drugs. Data related to antimicrobials use 
from the rapidly developing country in South East Asia – Malaysia – and other developing 
countries are scarce.
1,7,11,20
 Therefore, the present study was conducted in the medical 
wards of a tertiary care hospital in Pahang Darul Makmur, Malaysia. The main objectives 
of the study were to ascertain the pattern of antimicrobial use, to analyze the core 
prescribing indicators of antimicrobials and to find out the factors influencing prescribing 
in the medical wards of the studied tertiary care hospital.  
 
PATIENTS AND METHODS 
This was a prospective descriptive study during the period from March through June 2008. 
Ethical clearance was obtained from the Institutional Ethical Committee and the treatment 
charts of 209 admitted patients who were receiving antimicrobial therapy in the medical 
wards of the selected hospital at Pahang, Malaysia were reviewed. The wards of the 
hospital were visited daily by the research assistants and/or the researcher. The patients and 
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their treatment files were identified from each ward. The data collection forms (which 
contain patient's details such as age, gender, and specific issues related to antimicrobial use 
such as name of antimicrobials, their dosage schedule, route of administration, date of 
discontinuation, generic name, and related laboratory investigations) were completed by 
examining the patients' treatment files. Each patient was followed on a daily basis until 
his/her discharge from the hospital. After necessary processing, the data were entered into 
the computer-based statistical programme−Statistical Package for Social Science (SPSS), 
Version 15 for Windows for analysis. The processed data were analyzed accordingly. Inter 
alia, the proportion of the treatment files with single or combinations of antimicrobial 
drugs were calculated.  
 
RESULTS 
A total of 209 admitted patients' treatment charts were reviewed. The majority of the 
admitted patients were males (64.1%). The ratio of male to female was 1.8:1.The duration 
of their hospital stay ranged from 1 day to 30 days with the median of 4 days. There were 
29 different antimicrobials used for their treatment. The study results showed that 
amoxicillin with clavulanate (augmentin), erythromycin, cefuroxime, ceftriaxone and 
ampicillin sodium with sulbactam sodium (unasyn) were the most frequently used 
antimicrobials across the medical wards of the hospital (Figure 1).  The mean number of 
antimicrobial agents used per patient was 1.8 (±0.9). The majority of the admitted patients 
(53.6%) received two or more antimicrobials in different combinations for their treatment; 
the intravenous route was the most preferred method (57.3%) used to administer the 
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Figure 1 Commonly prescribed antimicrobial agents. 
 
The data collection tools related to the factors influencing prescription in hospitals were 
distributed to the 35 clinicians and all of them were received, giving a response rate of 
100%. The identified ten factors that usually contribute to prescribing practices were 
patients’ factors (demand, culture/attitude and socio-economic status), prescribers’ factors 
(pre-qualification training, in-service education, workload, and feedback from patient 
responses), drug factors (availability and cost) and influence of industry (medical 
detailing). Table 2 shows the rank of these factors based on the frequency of responses in 
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Table 2 Factors influencing prescribing in hospital 
Rank Factor Number Percentage 
1 Drug availability  34 97.1 
2 Cost of drugs 31 88.6 
3 In-service education 26 74.2 
4 Feedback from patient responses  22 62.8 
5 Clinician’s workload 22 62.8 
6 Patient culture (or attitude) 21 60.0 
7 Pre-qualification training 19 54.3 
8 Socio-economic status of patient 16 45.7 
9   Patient’s demand 15 42.8 
10 Influence of pharmaceutical industry 14 40.0 
 
DISCUSSION 
Indiscriminate and inappropriate prescribing of antimicrobials is a widespread problem 
imposing a substantial economic burden on health care systems. A study of prescribing 
patterns of antimicrobials is an effective way of reflecting appropriateness of antimicrobial 
use.
21-23
 A prescription provides an insight into a prescriber’s attitude to the disease being 
treated and the nature of health care delivery system in a community and/or a country.  
Both overprescribing and underprescribing of antimicrobials are harmful practices; 
overprescribing is associated with increased side-effects, excessive expense and, ultimately 




This study results revealed the great diversity antimicrobials used for the treatment of the 
admitted patients in the medical wards of the selected hospital.  In this study, the top most 
frequently used antimicrobials were amoxicillin with clavulanate (augmentin) followed by 
278
Seikh Farid Uddin Akter, Mohammed Fauzi Abdul Rani and others 
 
erythromycin, cefuroxime, ceftriaxone and ampicillin sodium with sulbactam sodium 
(unasyn). This was consistent with the pattern of antimicrobial use observed in other 
studies conducted in both developed as well as developing countries.
20, 29-31
 The selection 
of antimicrobials to prescribe for the patients may be the personal choice/preference of a 
particular physician in a hospital. The personal choice, limited experience and other 
influences on hospitals' physicians may lead to inappropriate prescribing of antimicrobials. 
Several other studies in hospitals both in developed and developing countries have shown 
that inappropriate prescribing of antimicrobials is widespread. 
20, 32-39
 
Hospitals' physicians preferred to prescribe antimicrobials in combination for the treatment 
of the admitted patients. The majority of the patients (56.1%) received two or more 
antimicrobials in combination for their treatments. The prescribing of antimicrobials in 





 and tertiary level hospital-based 
12
 studies of 
antimicrobial utilisation patterns showed that 37.5% of patients and 36% of admitted 
patients respectively received two or more antimicrobials in combination.
38,39,42
 In this 
survey the predominant use of a combination of antimicrobials may be due to the fact that 
hospitals' physicians trying to expand the possible spectrum of action of their treatments by 
prescribing multiple antimicrobials in different combinations in the hope that this would 
provide the best possible outcomes for their patients. These different combinations of 
antimicrobials have every possibility of producing more adverse reaction(s) and/or 
changing microbial ecology in addition to the increased costs of the therapy to the patients 
concerned as well as to the health care system. 
The results of this study revealed, inter alia, that in the medical wards of the studied 
hospital, the physician prescribed multiple antimicrobials in different combinations that 
reflected the potential for higher proportion of inappropriate antimicrobials treatment of 
different diseases and prolong patients’ hospital stay. As the study did not attempt to look 
into the cause(s) of inappropriate antimicrobial practices we can only speculate about 
cause(s) of such practices but some issues seem to be apparent. The most likely 
contributors to such practices appear to be availability of drug, a lack of confidence and/or 
disuse of microbiology laboratory services and absence of hospital policy on antimicrobial 
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use. However, such study would provide valuable information to enable positive measures 
to be taken towards rational antimicrobials.  
 
CONCLUSION  
The polypharmacy of antimicrobial agents appears to be alarmingly high which predicts 
prolong patients’ hospital stay. The polypharmacy, preferred intravenous route of 
administration and low generic prescription of antimicrobials based on its availability 
reflect the potential for higher proportions of inappropriate prescription of antimicrobials 
with ample scope for intervention to improve antimicrobial use in the hospital. 
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